It was assumed that the lane changing functions could be written in the form P 12 (x,t) = ak^(x,t)(k -k 2 (x,t)) (2a) P 21 (x,t) = ßk^x.tHk^ -k^x.t)) (2b) and that the equations of state q ■ ^^i an^ Qn " ^9 V 9 hold in each lane. k.
and k« are upper bounds for densities in Irne 1 and lane 2 respectively. A theoretical justification of Equation (2) and solution of Equation (1) are the subject of the earlier paper; it is the purpose of this paper to give some experimental verification for the choice of the lane changing functions in Equation ( 2).
Before we discuss our experiments we should mention that the model was originally proposed for high-velocity, low-density travel in two adjoining lanes of a four-lane freeway where vehicles were essentially unrestricted in making passing maneuvers and lane changes. While these situations can lead to high lane flow rates the number of lane changes which are made in a short length of roadway may be relatively small compared to the flow rate. One soon finds that a deterministic model, such as that suggested in Equations (1) and (2) does not easily lend itself to a situation where statistical samples are difficult and expensive to obtain and where the time periods over which such data can be collected do not insure that the laws of large numbers will give stable and meaningful averages.
Consequently we decided that we should experiment with a probabilistic model in which vehicle numbers play the key role and in which the number of vehicles in a small length of roadway is a random variable selected from a probability distribution which is stationary in time and space. We assume moreover that vehicle velocities are random variables independently selected from a common stationary probability distribution. The trajectory of each vehicle in a space-time diagram is assumed to have a constant slope and it is this slope which is the random variable we have just described. A second way of using the experimental data is to compare results with predictions of a statistical model of (2) which is independent of the scale parameters a and ß. The stochastic equilibrium model proposed in Section (2) was developed with this purpose in mind. Section (3) describes the site and physical characteristics of the traffic experiments and Section (A) discusses certain procedures followed in estimating space mean speeds and coefficients of variation cf stream velocities and flow rates. Section (5) is a summary of the results which we have obtained.
A Stochastic Equilibrium Model
We assume that the measurable quantities in our experiments, i.e. flow rates, number of lane changes and speeds, are random variables. In order to test the validity of the lane-changing model we study a version of Equation (2) which incorporates statistical properties we feel are relevant to the process.
Let AX be defined as the fractional deviation from a mean value of the random variable X. Then, every quantity of the model can be redefined as follows;
P 12 = P i2 (l + AP 12 ) ; P 21 = ? 21 (1 4-AP 21 )
With this notation, K., Q. , P«,, V., etc., are expectations while AK. , AO., AP 0T , AV , etc., are random variables having zero expectation and non-negative variance. We now assume that the lane changing functions
and the fluid flow equations
are independent cf position or tine. In other words we assume an equilibrium condition on a long flat road free of entrances and exits.
If the fractional changes in densities and flow rates are small and we can 2 2 neglect (AK., AK ) AK., AK ? and higher order terms we obtain
-ßK2(K 1 -KpO + 2AK 2 ) -ßK^K.AK. + higher order terms
T aking expectations and variances of both sides gives 
Squaring both sides and taking expectations gives
Similarly for lane 2 densities, The result we obtain is 
An important aspect of Equations (10) and (11a,b) is that they are independent ot the constants of proportionality a and ß. In other words it is possible to test the specific functional assumptions made in Equation (4) without having to obtain numerical estimates of the unknown parameters a and ß. The experiment mainly used manual observations, because previous attempts to ~s e me chani cal detection and recording equipment& proved unsatisfactory. Student observers we r e employed as t~mporary help. Although none of them had had previous traff i c counting experience, we spent some time explaining the nature of the expe riments and t he need for accurate counts. We made every effort to check the ccnsistency of f l ow data; for example several observers were asked to independen ly re co r d thP. ame data. The observers, using hand tally counters, counted 15-mi nut e l ane £~ow volumes and 15-minute lane changes. For the purpose of obt a in i h5 l ane changi ng f l ow r a t es, the test site was divided into small observation sect i on s , e a~h of wh i~h was app r oximately 1/4 mile long. The lengths of the observation s ec t i ons were i ntended to be small enough for stationarity assumptions to hold , ye t l arge enough to give meaningful sample sizes; however, th~precise location was Table 1 . We assumed that vehicle velocities were constant for all three sections.
At no point in the experiment were densities measured directly. Flow rate and velocities of each lane were used to estimate a point density value through the state equation q = kv. The density value for a section was the average of the two point density estimates at the beginning and end of each section. In Section 1, for example, the estimate for K" of Equation (3) is given by
where we use the convention X(A) to denote the estimate of X at the point A. In order to obtain values for lane flow rates at the end of each section a cumulative count of lane flow was made at the beginning of the section and added to the net transfers within the section.
Although we do not distinguish between the effects of cars and trucks in this report the data was collected in such a form that separate vehicle counts were made. Since this may prove to be of some value to later investigators we have decided to report the data as it was collected. However, we stress the fact that only total vehicle counts were used to compute flow rate, densities and lane changes in this report.
Statistical Analysis of Data
The models used in this study require the estimation of sample means, variances and covariances. One of the first problems which arises is estimating the space mean speeds of vehicles from data which measures their time speeds. As we have already mentioned, we used radar devices to measure the time it takes each vehicle to traverse a small fixed distance at a known location. However, the speeds used in our model should be found by measuring the distance each vehicle moves in a small time interval. It is well known (') (2) that the expectation and variance of time (subscript t) and space (subscript s) speeds are related as follows Let X be a random variable with expectation E[X) = X. We have defined LX by AX = --1 (Equation (3)). Therefore AX is also a random variable with zero expectation and variance,
where C is known as the coefficient of variation of X. If Y is another x random variable following some other unknown statistical distribution and AY is defined in the same way as AX, we also know that
In this paper, we used the following estimators for expectation, variance and 
Experimental Results and Conclusions
The data collected in periods 3-11 of Table ( Table 3 we have shown the variance to mean ratios oi lane changes and while we have not attempted to test the significance of these ratios we feel that the agreement is good. Av.
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